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Abstract: Alzheimer’s disease (AD) is a progressive and irreversible neurodegenerative disorder that predominantly
affects the brain, resulting in the gradual deterioration of memory, cognitive functions, and behavior. It represents the
leading cause of dementia, a clinical condition characterized by a significant decline in cognitive abilities that interferes
with daily functioning. Despite extensive research, the precise etiology of Alzheimer’s disease remains unclear; however,
it is widely accepted that a combination of genetic predisposition, environmental influences, and lifestyle factors
contribute to its onset and progression.

Pathologically, Alzheimer’s disease is marked by the abnormal accumulation of extracellular amyloid-beta plaques and
intracellular neurofibrillary tangles composed of hyperphosphorylated tau protein. These abnormalities disrupt neuronal
communication, impair synaptic function, and ultimately lead to neuronal degeneration and cell death.

In this context, the present study aims to develop an efficient and accurate automated system for the early detection of
Alzheimer’s disease using magnetic resonance imaging (MRI) of the brain. The proposed approach leverages
Convolutional Neural Network (CNN) architecture to extract relevant features and perform classification, thereby
facilitating improved diagnostic support and early intervention strategies.

I INTROUDCTION

Alzheimer’s disease (AD) is a chronic, progressive neurodegenerative disorder that represents one of the most significant
global health challenges, particularly among the aging population. It is the leading cause of dementia and is characterized
by a gradual decline in cognitive functions, including memory, reasoning, language, and decision-making abilities, along
with noticeable behavioral and psychological changes. As the disease advances, it severely impacts an individual’s ability
to perform daily activities independently, thereby placing a substantial emotional and economic burden on patients,
caregivers, and healthcare systems worldwide. With the continuous rise in life expectancy, the prevalence of Alzheimer’s
disease is expected to increase significantly, making early and accurate diagnosis an urgent necessity.

Early detection of Alzheimer’s disease plays a critical role in improving patient outcomes, as it enables timely clinical
intervention, slows disease progression, and enhances the effectiveness of therapeutic strategies. However, conventional
diagnostic approaches, which include clinical assessments, cognitive tests, and manual interpretation of brain imaging,
are often time-consuming, subjective, and prone to variability. These limitations highlight the need for automated,
reliable, and scalable diagnostic systems that can assist medical professionals in identifying the disease at its early stages.

Magnetic Resonance Imaging (MRI) has emerged as a vital non-invasive imaging modality for studying brain structure
and detecting neurodegenerative changes associated with Alzheimer’s disease. MRI provides high-resolution images that
allow for detailed visualization of brain regions, such as the hippocampus and cerebral cortex, which are commonly
affected in AD. Structural abnormalities, including brain atrophy and tissue loss, can be effectively observed through
MRI scans, making them a valuable source of data for computational analysis and disease prediction.

In recent years, advancements in artificial intelligence, particularly deep learning techniques, have demonstrated
significant potential in medical image analysis. Among these, Convolutional Neural Networks (CNNs) have proven to
be highly effective in extracting hierarchical features from complex visual data and performing accurate classification
tasks. CNNs eliminate the need for manual feature extraction by automatically learning relevant patterns directly from
input images, thereby improving both efficiency and accuracy.
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In this context, the present project aims to develop an automated and robust system for the detection of Alzheimer’s
disease using brain MRI images and a Convolutional Neural Network (CNN) algorithm. The proposed system is designed
to analyze MRI data, learn discriminative features associated with different stages of Alzheimer’s disease, and accurately
classify the condition. By integrating medical imaging with advanced deep learning techniques, this study seeks to
contribute toward the development of a reliable diagnostic support tool that can facilitate early detection, assist clinicians
in decision-making, and ultimately improve patient care and disease management.

Problem Statement

The accurate and early diagnosis of Alzheimer’s disease (AD) remains a significant challenge in modern healthcare.
Conventional diagnostic methods, which rely on clinical evaluations, cognitive assessments, and manual interpretation
of neuroimaging data, are often subjective, time-consuming, and dependent on expert knowledge. These approaches may
fail to detect subtle structural changes in the brain during the early stages of the disease, leading to delayed diagnosis and
reduced effectiveness of treatment strategies. As a result, many patients are diagnosed only after substantial and
irreversible neurological damage has occurred.

Although Magnetic Resonance Imaging (MRI) provides detailed insights into brain structure and is widely used for
detecting neurodegenerative changes, the manual analysis of MRI scans is complex and prone to inter-observer
variability. Additionally, the increasing volume of medical imaging data poses a challenge for healthcare professionals
to efficiently analyze and interpret these images with high accuracy and consistency.

Recent advancements in deep learning, particularly Convolutional Neural Networks (CNNs), have demonstrated strong
potential in automating image analysis tasks. However, developing a reliable and efficient system specifically tailored
for Alzheimer’s disease detection remains a challenge due to factors such as variability in MRI data, the need for robust
feature extraction, and the requirement for high classification accuracy across different stages of the disease.

I1. LITERATURE SURVEY

1. Alzheimer’s Diseases Detection by Using Deep Learning Algorithms: A Mini-Review

Authors: Suhad Al-Shoukry,Taha H. Rassem,

The accurate diagnosis of Alzheimer's disease (AD) plays an important role in patient treatment, especially at the disease's
early stages, because risk awareness allows the patients to undergo preventive measures even before the occurrence of
irreversible brain damage. Although many recent studies have used computers to diagnose AD, most machine detection
methods are limited by congenital observations.

2 Alzheimer’s disease detection using cnn in deep learning

Authors:Deepika M V,G Revathi,Madhushree P,Manasa R

Alzheimer's disease is a progressive, irreversible mental illness that gradually robs patients of their memory and reasoning
skills as well as their ability to do even the most basic tasks. Given that risk awareness enables patients to take preventative
measures even before the occurrence of irreversible brain damage, the accurate diagnosis of Alzheimer's disease (AD)
plays a key role in patient treatment, particularly in the disease's early stages.

3. Prediction of Alzheimer's Disease Using CNN

Authors: Kavya M K, Geetha M

Alzheimer’s disease is an incurable, progressive neurological brain disorder. Earlier detection of Alzheimer’s disease can
help with proper treatment and prevent brain tissue damage. Several statistical and machine learning models have been
exploited by researchers for Alzheimer’s disease diagnosis. Analysing magnetic resonance imaging (MRI) is a common
practice for Alzheimer’s disease diagnosis in clinical research. Detection of Alzheimer’s disease is exacting due to the
similarity in Alzheimer’s disease MRI data and standard healthy MRI data of older people

4.Alzheimer’s Disease Detection using Machine Learning Techniques in 3D MR Images

Authors: Srinivasan Aruchamy,Amrita Haridasan,Ankit Verma,Partha Bhattacharjee

Sambhu Nath Nandy,Siva Ram Krishna Vadali

This study proposes a new method for the detection of Alzheimer’s Disease (AD) using first-order statistical features in
3D brain Magnetic Resonance(MR) images. Alzheimer’s disease is a neurodegenerative disorder that affects elderly
people. This is a progressive disease and early detection and classification of AD can majorly help in controlling the
disease. Recent studies use voxel-based brain MR image feature extraction techniques along with machine learning
algorithms for this purpose.
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I11. METHODOLOGY

Convolutional Neural Networks (CNNs) are a class of deep learning models specifically designed to process data with
grid-like topology, such as images. They are highly effective for image classification, object detection, and segmentation
tasks.

Convolutional Neural Networks can be used for SES identification by leveraging their ability to automatically extract
and learn hierarchical features from satellite imagery. Initially, a CNN pre-trained on a large-scale image dataset through
transfer learning is fine-tuned with satellite images labeled with socio-economic indicators. During this process, the CNN
adjusts its weights to recognize patterns and features in the images that correlate with different levels of SES, such as the
density and type of buildings, vegetation cover, and infrastructure. Once trained, the CNN can analyze new satellite
images to predict SES by identifying and interpreting these learned visual patterns, providing a powerful tool for socio-
economic analysis and planning.

The proposed system aims to detect Alzheimer’s disease using brain MRI images and a Convolutional Neural Network
(CNN) model. The overall methodology consists of data collection, preprocessing, model development, training, and
evaluation.

Initially, a dataset of brain MRI images is collected from reliable sources. The dataset includes images of both
Alzheimer’s-affected patients and healthy individuals. These images are then preprocessed to improve quality and
consistency. Preprocessing steps include resizing images to a fixed dimension, normalization of pixel values, and removal
of noise. This step ensures that the input data is suitable for training the deep learning model. After preprocessing, the
dataset is divided into training, validation, and testing sets. The training set is used to train the model, the validation set
is used to tune model parameters, and the testing set is used to evaluate performance.A Convolutional Neural Network
(CNN) model is then designed and implemented. The model learns important features from MRI images and classifies
them into different categories, such as Alzheimer’s and non-Alzheimer’s or different stages of the disease. The trained
model is evaluated using performance metrics such as accuracy, precision, recall, and F1-score.

Data Collection

Data
Preprocessing

Train Machine Learning Algorithm

Test Data ML Model

A
Alzheimer's
Disease
Detection
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Iv. RESULT

The proposed CNN-based system was tested using MRI brain image datasets to evaluate its performance in detecting
Alzheimer’s disease.The model was trained and validated using preprocessed MRI images. After training, the system
was able to classify images into Alzheimer’s and non-Alzheimer’s categories with good accuracy. The performance of
the model was evaluated using standard metrics such as accuracy, precision, recall, and F1-score.

The results show that the CNN model successfully learned important features from MRI images and provided reliable
predictions. The system achieved high accuracy compared to traditional machine learning methods, demonstrating its
effectiveness in early detection.The use of CNN reduces manual effort, improves consistency, and provides faster
diagnosis. These results indicate that the proposed system can be used as a supportive tool for medical professionals in
diagnosing Alzheimer’s disease.
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Shows the system’s prediction result for an MRI scan, classifying it as Mild Demented Alzheimer, along with a brief
treatment suggestion.
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Accuracy vs Epochs
Shows how different models (AlexNet, ResNet, DenseNet, VGG16) improve accuracy over training epochs. DenseNet
and ResNet achieve higher and more stable accuracy compared to AlexNet.

Loss vs Epochs
Displays how model loss decreases over epochs. All models show reduction in loss, with DenseNet and VGG16
converging faster and achieving lower final loss.
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Dataset Distribution — Bar Chart
Represents the number of images in each class (NonDemented, VeryMildDemented, MildDemented,
ModerateDemented). The dataset is imbalanced, with NonDemented having the highest count.

Dataset Distribution — Pie Chart
Shows percentage distribution of classes. NonDemented dominates (~50%), followed by VeryMildDemented (~35%),
Mild (~14%), and very few Moderate cases (~1%).
V. CONCLUSION
In conclusion, the use of Convolutional Neural Networks (CNNs) for Alzheimer's disease detection presents a promising

approach to improve the accuracy, efficiency, and objectivity of diagnosing this neurodegenerative condition. By training
the CNN algorithm on a large dataset of brain images, it can learn to identify specific patterns and abnormalities
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associated with Alzheimer's disease. This automated and standardized method offers several advantages, including early
detection and intervention, increased accuracy, efficient screening capabilities, and the potential for widespread
deployment. By leveraging the power of artificial intelligence and machine learning, CNNs have the potential to
revolutionize Alzheimer's diagnosis, leading to earlier interventions and improved patient outcomes. Continued research
and development in this area hold great promise for improving our understanding of Alzheimer's disease and developing
effective treatments.
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